The use of a chloride-sensitive fluorescent probe to measure chloride transport in isolated tonoplast vesicles.
A fluorescence method for the direct measurement of Cl(-) transport in isolated tonoplast vesicles is described. This technique utilises the Cl(-)-sensitive fluorescent compound, 6-methoxy-1-(3-sulfonatopropyl)quinolinium (SPQ). This is a water-soluble compound with excitation and emission wavelengths of 350 and 440 nm, respectively. Its fluorescence is quenched by Cl(-), Br(-), I(-), SCN(-), NO 2 (-) and tetraphenylborate but not by NO 3 (-) , SO 4 (2-) , iminodiacetate or malate. These effects are independent of pH. This compound was loaded into tonoplast vesicles from red beet (Beta vulgaris L.) storage roots or from barley (Hordeum vulgare L.) roots by incubation at 37° C and the external probe was then removed by repeated centrifugation of the vesicles in SPQ-free medium. In this way a large proportion of the observed fluorescence signal was from the interior of the vesicles, and its quenching could be used to monitor, quantitatively, and in real time, the intravesicular Cl(-) concentration. In this paper we describe some of the problems encountered in using this probe to measure Cl(-) transport in tonoplast vesicles, how these were overcome and some characteristics of Cl(-) transport at the tonoplast as measured by the probe.